Introduction {#sec1_1}
============

Subcorneal pustular dermatosis (SCPD) is a rare chronic-relapsing skin disorder that was first described by Sneddon and Wilkinson \[[@B1]\] in 1956. The characteristic primary skin lesions are pustules, which can develop into flaccid blisters, with hypopyon-like accumulation of pus in their lower part and clear fluid in their upper part. Fresh pustules measure several millimeters in diameter and can coalesce into annular patterns. Ruptured blisters can result in superficial scaling, crusting, and secondary hyperpigmentation. Typical localizations involve the trunk, intertriginous areas, and flexural sites of the extremities \[[@B2]\]. The characteristic histological finding of SCPD involves a superficial split below the stratum corneum, with an abundance of neutrophils in the blister but without spongiosis or acantholysis of the epidermis. In addition, a mixed perivascular inflammatory infiltrate is found in the upper dermis. Immunofluorescence is classically negative \[[@B3]\]. The accumulation of neutrophils is nowadays recognized as an important mediator of SCPD \[[@B4], [@B5]\], but its underlying causes remain insufficiently understood. However, a role for TNF has been implicated. Elevated cytokine levels have been reported in serum and blister fluids \[[@B6]\], which might drive neutrophil activation and accumulation \[[@B7], [@B8]\]. In addition, several clinical reports have described effective off-label therapy using TNF blocking agents in cases that responded insufficiently to first-line therapy, such as with dapsone \[[@B7], [@B9]\].

Case Report {#sec1_2}
===========

A 29-year-old male IT specialist presented with a 3-week history of severe, progressive pustular skin eruptions. The lesions had begun as a maculopapular rash on the patient\'s axillae 1 day after he had visited a thermal bath, and had spread over the course of the next days. Previous therapy with topical and high-dose oral corticosteroids, as well as co-amoxicillin, had been ineffective. Upon initial evaluation at our department, the patient exhibited plaques and large flaccid blisters that covered most of the patient\'s trunk (Fig. [1a](#F1){ref-type="fig"}) but also the face and intertriginous areas. Some of the blisters showed hypopyon-like accumulation of pus in their lower part and clear fluid in their upper part. Ruptured blisters displayed crusting and scales around the edges of the lesions. Mucous membranes were not affected. The patient suffered from pruritus; however, fever and other symptoms of systemic disease were not present. Due to the severity of the patient\'s skin affection and the associated risk of septic complications, he was admitted to hospital for further evaluation and treatment. Virology testing for herpes simplex virus infection was negative. Bacterial cultures obtained from intact blisters showed an abundance of β-hemolytic *Streptococci* and *Staphylococcus aureus* species. Thus, an (albeit very severe) bullous impetigo was suspected and treated with potassium permanganate containing baths and daily intravenously amoxicillin-clavulanate potassium (Augmentin), in accordance with antibiotic susceptibility testing. In addition, topical corticosteroid treatment and the antipruritic agent polidocanol were administered. However, bacterial cultures obtained aseptically from the bottom of newly punctured blisters were negative. At best, marginal improvement was found as a result of 2 courses of amoxicillin in total (oral, then intravenously) for 13 days (Fig. [1b](#F1){ref-type="fig"}). Direct immunofluorescence on skin specimen from primary lesions was negative, as was a serological screen for antibodies directed against skin antigens, including desmoglein 1 and 3. Histopathology revealed subcorneal pustules, with only mild acantholysis and no spongiosis of the underlying epidermis (Fig. [1c](#F1){ref-type="fig"}). A revision of all results led us to consider the diagnosis of SCPD. Additional tests were performed to screen the patient for systemic diseases that have previously been associated with SCPD, namely IgA or IgG gammopathy and multiple myeloma, but these were inconclusive. A single dose of 350 mg infliximab was administered. Consolidation was observed 1 day after treatment and regression of skin lesions occurred after a few days (Fig. [1d](#F1){ref-type="fig"}). Residual scarring and postlesional hyperpigmentation was seen at a 2-month follow-up appointment (Fig. [1e](#F1){ref-type="fig"}). No side effects were noted in response to infliximab. A daily maintenance therapy with dapsone was initiated, which led to a drop in hemoglobin and had to be stopped after 2 months. Upon development of small, scaly lesions, a maintenance therapy with infliximab was started thereafter. Since then, the patient has remained free of relapses.

Discussion {#sec1_3}
==========

SCPD is a rare skin disorder, which typically presents in women over the age of 40 \[[@B2]\]. Some cases in children and adolescents have been reported, but several displayed atypical features \[[@B3]\]. Accompanying systemic symptoms or a history of other skin conditions might complicate the diagnosis. In particular, the differentiation between SCPD and pustular psoriasis can be very challenging \[[@B10]\]. Furthermore, secondary infection with *Streptococci* or *S. aureus* species is possible \[[@B3]\], which might complicate the initial distinction of SCPD from bullous impetigo \[[@B11]\]. It has further been debated whether SCPD is an independent disease entity or rather represents a subentity of other diseases \[[@B12]\]. An overlap with IgA pemphigus has been described \[[@B4]\], which has been linked to the autoantigen desmocollin 1 \[[@B13]\]. Although the course of SCPD is generally considered to be benign, it can be associated with several systemic diseases. Notably, IgA or IgG gammopathy and other lymphoproliferative disorders, especially multiple myeloma, have been observed \[[@B3], [@B14]\]. These findings might indicate a certain predisposition for immune dysregulation. Although the subcorneal accumulation of neutrophils appears to be a hallmark of SCPD, its exact pathomechanism is still not known. Several chemotactic factors have been implicated in neutrophil recruitment and invasion, including the proinflammatory cytokine TNF \[[@B6]\]. These findings correspond well with clinical reports of successful off-label use of TNF blocking agents in cases that were refractory to first-line therapy, mostly with dapsone \[[@B7], [@B9]\]. Complete responses to infliximab were observed in 2 cases \[[@B15], [@B16]\]. Other reports describe initially good responses to infliximab, which were gradually lost with repeated infusions of infliximab \[[@B17]\] or lost due to relapse \[[@B18]\]. Complete responses to etanercept were observed in 3 cases, 1 of which received a combination with low-dose acitretin \[[@B19], [@B20]\], and an additional report describes a near-to-complete response \[[@B21]\]. In 1 case, a complete response to adalimumab could be observed \[[@B22]\]. Following the loss of efficacy of an anti-TNF agent, switching to a different agent has been successful. One case describes the stepwise loss of efficacy of infliximab, and then etanercept, but clearance under adalimumab \[[@B23]\].

Considering these cases reported in the literature to date and the severity of manifestation observed in this case, the patient responded exceptionally well to infliximab treatment. With a single dose, the drug interrupted the pustulation, demonstrating the power of targeted therapies in rare neutrophil-mediated diseases.
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![**a** Disseminated, sharply-demarcated erythematous plaques and hypopyon-like blisters on the patient\'s upper trunk upon initial evaluation at the outpatient department. **b** At best, marginal improvement was found after amoxicillin treatment over 13 days. **c** Histopathology of specimen from a skin lesion showing a subcorneal pustule, with only mild acantholysis and no spongiosis of the underlying epidermis. Hematoxylin and eosin, ×12. **d** Regression of skin lesions 4 days after treatment with infliximab. **e** Residual scarring and postlesional hyperpigmentation 2 months after treatment with infliximab.](cde-0009-0140-g01){#F1}
